Aspergillus species are uncommon etiologic agents of vertebral osteomyelitis. We describe two patients with lumbar vertebral aspergillosis precipitated by the use of corticosteroids and review 39 cases in the literature. The mean age of the population was 40.04 years. There was male predominance (78% of cases), mainly lumbar involvement (53.7%), and monomicrobial nature of infection; 65.8% of the patients had predisposing factors, while 34.1% had none. Back pain (53.6% of cases) was the predominant symptom, while neurological deficits were present in 29.2% of the patients. White blood cell counts were elevated in 12.2% of the patients, and erythrocyte sedimentation rates were ú40 mm/h in 39%. The overall recovery rate was 68.3%, and the mortality rate was 26.8%. Although aspergillus osteomyelitis is primarily treated medically, certain cases may require surgical intervention.
The widespread use of broad-spectrum antibiotics, corticotreatment showed resolution of the brain lesions, and serial determinations of the erythrocyte sedimentation rate (ESR) resteroids, and chemotherapeutic drugs has led to an increased frequency of opportunistic infections. However, the occurrence vealed a return to normal values. Six months later, she was readmitted to the hospital with an acute exacerbation of asthma of these infections in the spinal column is uncommon. Aspergillus is an ubiquitous saprophytic fungus widely disseminated and treated with intravenous steroids. in the environment. Although aspergillus infection may affect Eight months later, she was readmitted to the hospital with normal individuals, it is extremely rare in the absence of immulow-grade fever and unbearable low-back pain. A chest roentnosuppression. We report two cases of vertebral aspergillus genogram was unremarkable. Laboratory examination showed osteomyelitis of the lumbar spine that were precipitated by an ESR of 60 mm/h and a WBC count of 7.3/mm 3 , with 73% intravenous steroid therapy for other systemic diseases. Other segmented cells and 19% lymphocytes. Blood cultures were previously reported cases of spinal aspergillosis are reviewed.
negative. Plain roentgenograms demonstrated destruction of the end plates of L5 and S1 vertebrae. An MRI of the lumbar spine showed osteomyelitis and diskitis of the L5-S1 disk Methods space. A MEDLINE search of the English-, French-, and Spanish-
The patient underwent laminectomy with open biopsy of the language literature from 1966 to August 1998 and review of disk space and spinal fusion. Pathological examination of a reference lists for additional cases before 1966 yielded 39 cases biopsy specimen showed osteomyelitis with scattered giant of proven vertebral aspergillus osteomyelitis (tables 1 and 2).
multinucleate cells containing particles of retractile material. Cases with radiological, gross, or histopathologic evidence of Grocott-Gomori methenamine -silver nitrate staining revealed vertebral aspergillus osteomyelitis were included in the review.
fungal hyphae that were septated and branching at about 45Њ The analysis included clinical and laboratory features as well angles. Periodic acid -Schiff staining weakly demonstrated the as therapeutic interventions and outcome.
hyphae. Gram staining and acid-fast staining of tissue specimens were negative. Cultures of tissue specimens were positive for Aspergillus fumigatus.
Case Reports
Case 2. A 33-year-old woman with a history of multiple Case 1. A 39-year-old woman presented with new onset sclerosis was treated with intravenous steroids for an acute tonic-clonic seizures. Following MRI of the brain, the patient exacerbation of multiple sclerosis. Her medical history was underwent stereotactic biopsy, and cerebral aspergillosis was significant for pulmonary aspergillosis 1 year earlier that was diagnosed. She was treated with amphotericin B for 9 weeks treated with a 2-g course of amphotericin B. Approximately 6 followed by miconazole. A follow-up MRI at the end of the months after she had received treatment with intravenous steroids, she was readmitted to the hospital with low-grade fever, severe back pain, and inability to ambulate secondary to severe pain in the lower extremities. At that time, the patient also patients underwent fusion with metallic implants (rods); one spinal aspergillosis and AIDS in a MEDLINE search did not disclose any case of vertebral aspergillosis in patients with of these patients died of sepsis, while the other two recovered.
The overall recovery rate was 68.3%, and the mortality rate AIDS. was 26.8%. The most frequent cause of death was generalized bacterial sepsis. Two patients who presented with paraplegia Discussion remained paraplegic.
Although systemic aspergillus infections are becoming inInfections of the spine caused by fungi are uncommon. In a study of 61 cases of vertebral osteomyelitis of nontuberculous creasingly frequent in patients with AIDS, the use of the terms / 9c68$$ju01 05-11-99 11:11:56 cida UC: CID seen in intravenous drug abusers [32, 33] . Thirteen percent of Thoracic spine 19 (46.3) all patients with AIDS have a history of drug abuse, and 60%
Lumbosacral spine 22 (53.7) Duration of symptoms before diagnosis in w (n Å 25) of heterosexual patients with AIDS have been reported to have a history of drug abuse [32, 33] . Exceptionally, rare cases Median 12 of invasive aspergillosis affecting normal immunocompetent patients have been reported [26, 34] .
* Some data were not available for all 41 patients. † One patient had infections in both thoracic and lumbar spines.
Vertebral osteomyelitis may occur from either direct extension of a pulmonary foci or hematogenous spread from a distant site [15, 29] . Clinically, vertebral osteomyelitis is seen as back origin, there were only two cases of fungal infections, and pain, symptoms of neural compression, epidural abscess, or both cases were due to Candida [28] . Of these two cases, one compression fracture. Aspergillus osteomyelitis is rare; howoccurred in a diabetic with urinary tract infection, and one ever, the spine is the most common location. Vertebral osteooccurred in a patient with chronic renal failure who was receivmyelitis due to aspergillosis shares several features with other ing steroid therapy and had undergone repeated hemodialysis.
causes of pyogenic vertebral osteomyelitis. The bimodal age Aspergillus species are ubiquitous saprophytic fungi fredistribution, male preponderance, predominance of lumbar quently found in the environment and are rarely pathogenic for involvement, and mostly monomicrobial nature of the infection humans. They are present in water, soil, decaying vegetation, have been previously noted in pyogenic osteomyelitis [35, 36] . hay, straw, air, and grains and can contaminate ventilation Back pain is almost a universal initial complaint in both vertesystems. Human aspergillosis has been recognized since the bral aspergillus osteomyelitis and pyogenic vertebral osteomymid-1800s [15] . In 1856, Virchow first diagnosed aspergilloelitis [37 -43] . mata during an autopsy [7] . Human aspergillosis rarely occurs in the absence of immunosuppression.
Aspergillus infections can be acquired in different ways. In Table 4 . Laboratory findings for patients with vertebral aspergillus humans, the most common portal of entry is by inhalation through osteomyelitis.
the respiratory tract; however, entry through the gastrointestinal tract by swallowing, direct inoculation through a skin wound or been described [9] . Different Aspergillus species can be patho- A. fumigatus [9, 29] . Less commonly, infections due to A. flavus,
A. niger, or A. terreus have been described [4, 29] .
Clinically, aspergillosis presents in one of three different aspergillosis, or as invasive aspergillosis. The two milder clininidulans 3 (7.3) cal forms most often occur in normal immunocompetent subflavus 3 (7.3) jects. In patients with predisposition to opportunistic infections, flaviparus 1 (2.4) probably the most common presentation of aspergillosis is lo- [1, 20] . Patients with vertebral aspergillus infections share several comcal decompression is indicated. The type and extent of surgery should be individualized; patients with large paravertebral abmon features (tables 1 -4). There are two different subpopulations of patients: children with chronic granulomatous disease scesses may only need percutaneous needle aspiration, while those with epidural abscesses and extensive bony destruction as the leading cause of immunodepression and adults in whom immunosuppressive drug therapy for cancer, organ transplant, will require elaborate surgical procedures such as laminectomy with abscess drainage or more extensive anterior and/or posteintravenous drug abuse, malnourishment, and steroid use are the most important associated conditions. In these patients, rior debridement with or without autologous bone grafting. Full recovery has been noted with both medical and surgical bacterial superinfection has been the leading cause of death either by septicemia and septic shock or by multiple organ treatments (table 2) . If surgical intervention is required, it should always be comfailure syndrome. Four patients died of pulmonary complications. One patient died of coronary thrombosis.
bined with pre-and postoperative medical treatment. Although the drug of choice traditionally has been amphotericin B, beThe diagnosis of aspergillus osteomyelitis begins with a high index of suspicion for an ongoing infection of the spine. Radiocause of its toxicity some investigators have advocated the use of itraconazole [49] . The outcome of treatment will finally logical abnormalities on plain roentgenograms, CT scans, and MRIs that involve the disk space and cause erosion of the depend on the patient's neurological condition at admission, underlying medical disease, early recognition, diagnosis, and end plates are characteristically seen in patients with spinal infections [35, 44] . In 33 cases (80.5%), plain roentgenographic treatment. abnormalities consistent with osteomyelitis were reported. Although MRI is the most sensitive, specific, and accurate imaging tool available at this time [45, 46] , it does not allow Conclusion differentiation of changes due to aspergillosis from those due to other infectious etiologies on the basis of imaging findings Although uncommon, vertebral aspergillus osteomyelitis with spinal cord or cauda equina compression can occur and alone. Nuclear imaging studies are less important [44] .
The differential diagnosis of vertebral osteomyelitis should may mimic several disease processes. Aspergillus osteomyelitis should be included in the differential diagnosis of spinal osteoinclude tuberculosis, staphylococcal osteomyelitis, other fungal infections, and salmonellosis [47] . For every immunocommyelitis in every immunosuppressed patient. Only a high degree of suspicion will allow early diagnosis and treatment with promised patient with suspected osteomyelitis, appropriate fungal staining, cultures, and skin tests should be performed [8] .
better outcomes, avoiding some neurological deficits resulting from delayed diagnosis. Since radiological studies are nonspecific, the definitive diagnosis of vertebral aspergillosis depends on isolation of the organism from bone specimens obtained by needle biopsy [48] or open biopsy or from an aspirate of an adjacent fluid collec-without significant instability or neural compression, medical / 9c68$$ju01 05-11-99 11:11:56 cida UC: CID
